Clinical Diagnosis of Lithiasis of the Upper Urinary Tract by Young, Edward L.
It is possible that the mode of life of some of the
foreign population which forms a bulk of certain dis¬
pensary patients conduces to the formation of uric
acid or urate calculi which are not readily demon¬
strated by roentgenograms. A small percentage of
error must be expected even under the best condi¬
tions, but we should remember that there is no abso¬
lutely infallible method of diagnosis of urinary stone.
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If in this symposium the word "clinical" is to be
used in distinction from "roentgen-ray" diagnosis, I
shall have to throw up the sponge at once, because
the absolute diagnosis of stones in the kidney or
ureter without the use of the roentgen ray is impos-
sible. A stone may be present anywhere in the upper
urinary tract, either without giving any sign or symp-
tom of its presence, or on the other hand, it may
present any of a great variety of signs and symptoms
such as would point to any of the various urinary
troubles, or even such as would strongly suggest a
diagnosis far removed from the urinary tract. Then
again, a patient may present what we have been
pleased to call a "typical" story of renal colic, bladder
irritability, etc., and even show pus and blood in the
urine, and yet no stone be present. This is nicely
shown in a table by Eastmond as given by Keyes. In
a series of eighty cases, sufficiently suggestive of
stone to require roentgenographic examination, only
twenty-three were positive, and of these, only eightpatients complained of the so-called typical symptoms.
On the other hand, of the fifty-seven which showed
no stone, forty-four did have typical symptoms and in
addition, thirty showed either pus or blood, or both, in
the urine. In fact, according to this table, there is a
better chance of finding a stone if the symptoms are
indefinite than if they are typical, as only 24 per cent,
of the latter had calculi, while 40 per cent, of the
former were positive.
In a recent study by O'Neil of 273 cases in the
Massachusetts General Hospital in which a prelimi¬
nary diagnosis of nephrolithiasis was made, the same
discrepancy was revealed between the original diag¬
nosis and the real lesion. One hundred and thirty-
three of these were house patients, and of this num¬
ber, twenty-eight were proved to have no stone. Of
these, no diagnosis could be made in four cases. The
remaining showed a variety of lesions : Hydronephro-
sis, kinked ureter, movable kidney, and pyelitis were
present eight times, while nephritis, appendicitis, gall¬
stones, arteriosclerosis, abdominal glands, vesical cal¬
culus and chronic lead poisoning accounted for the
rest. Of the 140 cases which got no farther than the
outpatient department, more careful study showed
only twenty-five with positive findings. The finaldiagnosis in the remaining 115 cases was as follows:Orthopedic lesions, such as back strain and sacro-
iliac strain, accounted for thirty-six; no demonsttable
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lesion could be found in seventeen ; genito-urinary
lesions, including nearly every diagnosis, covered
twenty-seven, while the rest were scattered far and
wide from constipation to syphilis, and from hernia
to tabes. Nearly every one who has written anything
on this subject gives the same story.From these two tables it seems that symptoms in
themselves are merely suggestive at best and may even
be misleading. A careful urinalysis likewise may lead
us astray, but almost always in one direction. The
presence of abnormalities may suggest a urinary lesion
which is really not present, but a persistently normal
urine in the presence of stone is more uncommon,
although still to be reckoned with. In 150 cases in
which the urine was carefully examined, Cabot
reported persistently negative findings in twenty-one ;
of these, fifteen were ureteral stones and six renal.
It seems almost needless to emphasize the fact that
in the female, only a catheter specimen has any value,
and that a centri fuged sediment should always be
examined even in the absence of albumin.
A good roentgenogram is at the same time our best
evidence as to the presence or absence of a stone, and
likewise the stumbling block most likely to lead us into
trouble, for implicit faith in roentgenography, without
the confirmation of other means of diagnosis, will
often carry us into needless, even disastrous opera¬
tions ; for the misleading evidence most often pre¬
sented is the presence of a shadow very suggestive of
stone, but which in reality has nothing to do with the
urinary tract. The percentage of failure to show a
stone which is present is very small if the case is in
the hands of a good man, and is variously stated to
be from 6 to less than 1 per cent. If the roentgeno¬
gram reveals a shadow which, in view of other atten¬
dant signs and symptoms, probably represents a stone,
it still must bé proved by means of stereoscopic plates
taken with an opaque catheter in the ureter. A single
plate is of value, but occasionally a calcified gland may
lie in front of the ureter or kidney in such a way that
without stereoscopic plates we cannot discover that it
is not at all connected with the urinary tract. If the
shadow is in the kidney region, two plates taken, one
during quiet expiration and the other at the end of
forced inspiration, answer much the same purpose.
If the ureter catheter meets an obstruction in the
ureter at a distance from the bladder corresponding
to the distance on the plate, and other characteristic
signs and symptoms are present, the diagnosis is almost
certain, but not quite. Cabot speaks of two cases in
which a tuberculous gland in the mesentery of the
large intestine caused pressure on, and obstruction to,
a ureter with dilatation above. In such a case, stereo¬
scopic plates and obstruction to a catheter will fail
to make the diagnosis. The use of a wax-tipped
catheter, in the hope that any stone present will make
its mark, is likewise doomed to failure. But the injec¬
tion of the ureter above the obstruction, and the dem¬
onstration of a dilatation, will show the need of oper¬
ation to relieve pressure, and in spite of our inability
to make an absolute diagnosis in these cases, we are
consoled by the thought that operation is necessary.In case a stone is in that portion of the ureter oppo¬
site the sacro-iliac joint, it has been demonstrated by
Dodd and Cabot that it may fail to show in the roent-
genograms even though it is of considerable size and
density. In these cases, a careful study with the wax-
tipped catheter is necessary, and likewise an injection
of the ureter above the obstruction is often of value,
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provided the obstruction is not too great to allow the
passage of fluid. The latter procedure, which was
condemned as being unsafe a few years ago, is today
rendered nearly if not quite harmless by the use of
either silver iodid emulsion or thorium. There is
finally a small group of patients who have suggestive
symptoms, a roentgenogram showing a shadow which
might be a stone low in the ureter, with a normal or
only slightly abnormal urine, and a ureter opening
which will not admit a catheter. Cabot reported two
such cases, and I have seen one since. In the last case,
I cut the ureter opening freely with the operating
cystoscope and still failed to get a catheter in more
than a quarter of an inch. A wax-tipped catheter
showed no marks, but as I have, on other occasions,
failed to get anything conclusive when the catheter
met a stone head on, I did not consider it good nega¬
tive evidence. Operation failed to show a stone, and
though some stenosis was apparently present, it did
not seem enough to have entirely blocked a ureter
catheter, or to have caused the symptoms.
With a shadow in the kidney region, the wax-tipped
catheter is still less to be depended on, since a stone
in any one of the lower calices will not be touched
by a catheter, and accordingly no record will be left
on the wax.
Some authors speak of the use of collargol injected
into the pelvis and rendering visible a stone previously
invisible. Although I have tried this method, using
silver iodid emulsion instead of collargol, and have
seen it tried several times, I have never seen it work.
Thus we see that in order to make an accurate
diagnosis even of the presence or absence of a stone,
we must use all the means at our command ; but when
we have done this, it is not enough, for the best inter¬
est of the patient demands that we should likewise
find out the following facts : ( 1 ) the presence or
absence of another kidney together with its functional
ability; (2) the amount of damage done in the kidney
having the stone, and (3) the position of the stone
in the kidney. In order to do this, the use of other
tests, as well as those already spoken of, is necessary.
Urinalysis will disclose the presence or absence of
any gross damage by its appearance, odor, amount
of pus and albumin, and a stained sediment and cul¬
ture will reveal the type of infection, if any. As
stone and a negative urine are perfectly compatible,
the presence of the latter is of value only in showing
the absence of any damage or infection.Cystoscopic examination will reveal the presence of
another ureter opening which is functioning, and the
passage of a catheter will allow the demonstration of
the presence or absence of infection and the functional
capacity of the well kidney. It is often important,
especially in those cases in which previous examina¬
tion indicates that operation is going to be difficult,
to know as accurately as possible in which calix the
stone is situated. This can be told very well by hav¬
ing one roentgenogram followed immediately by
another, without moving the patient, and with the pel¬
vis injected for the second picture. The second roent¬
genogram gives us also valuable information as to the
amount of destruction of the kidney that has taken
place. In fact, it may be the only thing which gives
us a real indication of this damage. For even a large
calculus pyonephrosis may not show on urinary exam¬
ination the amount of pus we should expect, and
because the presence of a stone can cause a reflex inhi¬
bition on the functional capacity of the kidney, a very
low red test cannot always be relied on to prove the
amount of damage it suggests. But when a roent-
genogram reveals several stones at the lower pole of
the kidney and then a second roentgenogram with the
pelvis injected shows not only a grossly dilated lower
calix but also a thinning of the cortex at the upper
and middle calices, we may consider a nephrectomy
the probable operation of choice. In those cases which
present a single calix much enlarged and the cortex
over it thinned as shown by the roentgenogram, with
pelvis injected,, we can be confident that a small
nephrotomy opening will be our best mode of opera¬
tion. But even with these procedures, a sufficiently
accurate diagnosis as regards the condition of the kid¬
ney cannot be made to justify our promising to take
out the stone and leave the kidney, as I have had one
or two patients demand. Since a destroyed kidney
may shut down around a single large stone, not
only is the amount of pus very small, but the
roentgenogram with injected pelvis discloses no gross
dilatation of the pelvis, even though it is absolutely
abnormal.
DIFFERENTIAL DIAGNOSIS
In the genito-urinary clinic of the Massachusetts
General Hospital, it is fairly common for a patient to
be referred with diagnosis of stone, with pain or colic
typical in character and with pus and albumin in the
urine, whereas a careful examination reveals tender,
distended, nodular, seminal vesicles, no pus from the
kidneys, and a negative roentgenogram. Treatment of
these vesicles cures the stone. Two or three patients
have volunteered the information when a finger waspressing on the vesicles, that "there is the pain now."
I thought this was conclusive until a short time ago
when I examined a patient who volunteered such a
statement and found on roentgen-ray examination the
shadow of what proved to be a large ureteral stone
about half an inch from the bladder opening on the
side corresponding to the one tenderest on pressure.
Generally the colic of seminal vesiculitis is lower down
in the back than the renal colic, and follows the crest
of the ilium in a more characteristic fashion.
From a review of these cases of mistaken diagnosis
it is evident that the appendix has been the greatest
sufferer when error has been made. That a certain
number of appendixes must inevitably be sacrificed in
case of doubt is due to two facts too well known to
require comment: 1. An acute suppurating appendix
may be present without a corresponding amount of
tenderness and rigidity. 2. A considerable amount of
microscopic blood may be present in the urine, due to
the pressure of an acutely congested appendix on
the ureter. In cases of doubt, therefore, the appendix
should be removed if for any reason it is not possible
to take the time, or the apparatus is not at hand, to
make a more accurate diagnosis. I have recently
known a case in which a very good surgeon did delay
operation in case of doubt with a resulting fatal peri¬tonitis, so that I am sure it is much better to take out
an innocent appendix than leave a guilty one. But the
same thing cannot be said for other intra-abdominal
lesions which do not require an immediate decision,
and certainly it seems not only inexcusable but almost
criminal to subject any person to operations such as are
shown by the following two cases. The first patient,
who showed five stones in the right kidney, had at .the
first operation a dilation and curettement. At the sec¬
ond operation the right ovary was removed and at the
third operation the left ovary was removed. The sec-
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ond patient had (1) an operation for gallstones,
though the gallstones were not found ; (2) an appen¬
dectomy and a resection of the right ovary, and (3)
a ventral fixation of the uterus. Not until eight years
after the first operation was it discovered that a stone
only three-quarters inch in greatest diameter was
blocking the right ureter.
The cases that are complicated by orthopedic lesions
are among the most interesting and likewise the most
difficult to straighten out because it is seldom that an
orthopedic surgeon cannot find postural strain, ptosis,
or flatfoot ; but whether the real diagnosis be urinary
or orthopedic the patients may present themselves to
either surgeon.
In the series of cases at the Massachusetts General
Hospital previously spoken of, thirty-six cases in
which the first diagnosis was renal stone showed
orthopedic lesions, of which postural strain and abnor¬
mality of the fourth and fifth lumbar vertebrae made
up fourteen, the remaining being spread among flat-
foot, ptosis, scoliosis, hypotrophic arthritis of the
spine, back strain and sacro-iliac strain. In four ofthese cases the urine was remarkably abnormal ; in
spite of a negative roentgenogram it seemed difficult
to attribute all of the trouble to the orthopedic diag¬
nosis, and it was thought possible that a small stone
had been present and passed before the patient was
seen. In twenty-four cases there were urinary symp¬
toms, and of these cases the urine was normal in
fifteen, so that nothing in the urinary tract could have
been the cause of these symptoms. Moreover, some
of these patients were relieved of their urinary diffi¬
culties when their orthopedic troubles were corrected.
The relation between an abnormality of the back and
urinary frequency is not at all understood and, indeed,
very seldom recognized ; but it certainly does occur,
and when accompanied by pain and perhaps a sus¬
picious roentgenogram it may lead us far astray. The
following case is a good example : Miss X came for
relief of urinary frequency and pain low in the left
side, sometimes coming on in attacks. A diagnosis
of ureteral stone had been made but never proved.
The urine was normal ; cystoscopic examination
revealed a slight reddening around the left ureteric
orifice, and the ureter would admit only a No. 5
catheter, but that perfectly freely. No stone could
be demonstrated. The orthopedic consultant found
marked postural strain, and after the use of proper "
support and exercises, the frequency and pain both
disappeared.
CONCLUSIONS
No single piece of evidence, or combination of evi¬
dence, is sufficient to make an absolute diagnosis of a
renal or ureteral stone. All chance of mistake should
be excluded by using ureter catheters, wax-tipped
catheters, stereoscopic plates, and roentgenograms
with injected pelvis.
In all cases with indefinite symptoms, such as recur¬
rent or chronic pain in the abdomen or back, even
when a definite orthopedic abnormality is present,
careful, repeated examination of the urine should be
made, including a microscopic examination of centri¬
fugée! sediment, regardless of the presence or absence
of albumin. In the female, such examination is of
value only when the urine is obtained by catheter.
Whenever operation is considered in any one of this
group of cases, roentgenoscopy in addition to the fore¬going examination is necessary.
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In urinary lithiasis our plan of action depends
entirely on an analysis of the individual case, and the
degree of our success in the treatment will be pro-
portionate to the completeness of our understanding
of the pathology presented.An analysis of 198 cases which I have studied in
hospital and private practice forms the basis for cer-
tain deductions relative to the formation of urinary
calculi, the clinical picture presented, and a general
outline of treatment.
Of the 198 cases, 111 were in males, 87 in females.
Excluding the cases of calculi of the lower urinary
tract, 12 of which occurred in females, there were 73
males and 77 females with calculi of the upper tract.
These figures are at variance with recorded statis-
tics. The usual larger proportion of males is prob-
ably due to the fact that more women with urinary
symptoms consult the gynecologist than the urologist,
and a fair comparison could not be obtained.
INCIDENCE ACCORDING TO AGE
Age of Patients No. of Cases1* to 9 inclusive. 1
10 to 19 inclusive 3
20 to 29 inclusive 32
30 to 39 inclusive 55
40 to 49 inclusive 43
50 to 59 inclusive. 29
60 to 69 inclusive. 28
70 to 79 inclusive 5
80 to 89 inclusive 2
Total 198
The relatively large number of patients past middle
life presented vesical calculi.
In the formation of urinary calculi, two predis¬
posing factors have stood out most prominently.
These are (1) a gastro-intestinal disturbance, and(2) disturbed drainage along the urinary tract. The
question seems to be more one of body elimination
than one of intake.
The most important pathologic condition of the
gastro-intestinal tract in this relation to lithiasis is
some degree of stasis. The causes of stasis can be
ascertained only by a study of the entire alimentary
tract.
Through intestinal stasis, the chemistry of thejjlood
supplied to the kidney is altered and bacteria in large
numbers enter the urinary tract.
The effect of disturbed draina'ge of the urinary
tract is most easily studied in the bladder. The rapid¬
ity with which decomposition takes place and calculi
form when residual urine accumulates, we have all
noticed in cases of vesical obstruction with retention.
There is no reason why the same action does not take
place in the kidney.
Interference with kidney drainage is most often
due to abnormal mobility. The mobility may be slight
and still cause a kinking at the ureteropelvic junction
if the ureter is fixed. Of the 77 females showing
calculi of the upper urinary tract, in 51 the calculi
were on the right side, in 22 on the left, while 4 were
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